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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for producing a vinyiidene fluoride polymer 
in an aqueous medium in the presence of a free radical initiator, ethane as a chain transfer 
agent, and optionally an olefin fluoride other than vinyiidene fluoride. 
SOLUTION: A vinyiidene fluoride polymer is produced by using ethane as a chain transfer 
agent in an emulsion polymerization process, and a vinyiidene fluoride homopoiymer is 
produced by a process whereby the tendency toward cavitation at high temperatures is 
significantly decreased and a higher discoloration resistance at high temperatures is given. 
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* NOTICES * 

JPG and INPiT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]How to manufacture a vinyiidene fluoride polymer under existence of other 
fluorination olefins as an optional ingredient in an aquosity medium under existence with 
ethane as a free radical initiator and a chain transfer agent. 

[Claim 2}A method according to claim 1 by which a fluoridation vinyiidene homopolymer is 
manufactured. 

[Claim 3]A vinyiidene fluoride polymer which contains at least some chains which have an 
ethyl group on at least one chain end. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the method of using ethane as a 
chain transfer agent about the manufacturing method of a vinyiidene fluoride polymer. 
[0002] 

[Description of the Prior ArtjThe emulsion polymerization in the moderate pressure of the 
fluoridation vinyiidene which uses peroxy 2 diisopropyl carbonate (IPP is called hereafter) as 
the background fluorination surface-active agent and free radical initiator of an invention is 
taught to United States patent 3475396th as of October 28, 1969. The patent will teach that 
the quantity of a fluorination surface-active agent required for the system can be decreased, if 
the chain transfer agent exists in the system of reaction. The method was improved by U.S. 
Pat. No. 3857827 as of December 31, 1974. Especially in this patent, the output of the amount 
of polymers was manufactured by use of the IPP initiator which dissolved into the solution of 
acetone (acetone acts as a chain transfer agent) at a comparatively quick reaction. 
[0003] This method was further improved with United States patent 4360652nd as of November 
23. 1982. This patent is IPP and isopropy! alcohol (hereafter referred to as I PA.) (as an 
aqueous emulsion which uses the Fluor alkyl surface-active agent), and it was used as a chain 
transfer agent, a monomer covers the solution of a surface-active agent independently, 
however simultaneous at a polymerization cycle - little by little - or when added by continuous 
either, it taught that a quality polymer was obtained. 

[0004]The fluoridation vinyiidene polymerization which uses acetic acid alkyl as peroxydisulfate 
and a chain transfer agent (molecular weight modifier) as an initiator is shown by EP-387938. 
Use of the polar combination drug as a chain transfer agent introduces a polar end group into 
a chain. This causes the phenomenon of product discoloration and cavitation by a case at the 
elevated temperature which meets during melting processing which temperature can consist of 
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near 550 degree F (about 288 **). 

[Q005]This thing is ozone depleter although it indicated that United States patent 4569978th 
made decrease them or eliminated discoloration and a porosi phenomenon, using Tori Kroi 
Fluor methane as a chain transfer agent. 
The use is being forbidden ail over the world, 

[0006] Although United States patent 5473030th proposes substitution of 1, 1, and 1-Tori Fluor 
2 and 2-dichloroethane (HCFC-123) as a chain transfer agent replaced with Tori Krol Fluor 
methane (CFC-11), This thing is not proved especially actually to be what becomes an answer 
of a discoloration problem. 

[0007]The aquosity method for manufacturing a TFE/PVE copolymer under existence of the 
hydrogen which the 3635926th combined with United States patents CFC and HCFC as of 
January 18, 1972, and a chain transfer agent like methane is indicated. In this patent, only the 
Pell Fluor monomer (mainly TFE) was taken into consideration, and methane was the most 
desirable chain transfer agent, It is because methane showed appropriate chain transfer 
activity in the polymerization of the Pel! Fluor monomer. However, it was reported that it was 
activity too much for being used for a polymerization since a high-class alkane including 
ethane has the influence (it becomes late) which is not desirable on a rate of polymerization. 
[00081EP-617058 is a chain modifier with an effective combination of branching fatty alcohol 
and a low-grade alkane in the polymerization of the Peii Fluor monomer (mainly TFE). 
And having improved the melt flow index of the Pell Fluor polymer is shown. 

[0009] If ethane of hydrocarbon is used for being surprised as a chain transfer agent by a 
fluoridation vinyiidene polymerization process in contrast with the above-mentioned indication 
about a pel fluoridation monomer, it turned out that the product with a stronger tendency which 
the tendency to generate a cave at the elevated temperature which meets with a typical 
forming process decreases, and resists discoloration at the same temperature as it in the case 
of a fluoridation vinyiidene homopolymer is generated especially. 

[001 Ojif ethane is added to the polymerization of VF2, much ethyl group chain termination will 
be brought about. An ethyl group shows a strong tendency rather than the vinyiidene fluoride 
polymer which are non-polarity and inertness, and has such an ethyl chain end as a result 
since it is not pyrolysis nature resists discoloration with the general working temperature of 
PVDF. 

[0011]Generaliy, no matter it may introduce hydrocarbon into what polymerization reaction, 
having an unexpected effect is known. About the defined arbitrary reactions, arbitrary specific 
hydrocarbon may completely be ineffective. By the fluorocarbon polymer synthetic reaction, 
even if the influence of hydrocarbon on a fluoridation vinyiidene polymerization was not 
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reported to this applicant's application information before, it was usually considered that it will 
make the level which cannot admit reaction velocity only slow down hydrocarbon. The fact of 
being unique was not suggested in that ethane is an efficient chain transfer agent until now, 
either. It is shown to furthermore his being surprised by the present research that ethane is 
about 4 times as efficient as Tori Kro! Fluor methane, moreover -- an initiator amount of 
consumption is also unrelated to the ethane concentration in a process -- what kind of - others 
-- the necessity for a chain transfer agent is also eliminated. In the polymerization of the Pell 
Fluor monomer indicated before using hydrocarbon, the activity chain transfer agent existed 
from ****, such as branching alcohol and KURORU carbon. 
[0012] 

[Means for Solving the ProblemjGist this invention of an invention provides a vinylidene 
fluoride polymer which contains at least some chains for which it has an ethyl group on at least 
one chain end, if it sees from the 1st presentation side. 

[0013]Output seen from the 1st presentation side of this invention, especially a fluoridation 
vinylidene homopolymer are light-colored polymers which resist discoloration and cavitation at 
a general temperature for a forming process of extrusion or others. Such an output has the 
well-known peculiar use characteristic about a vinylidene fluoride polymer. 
[0014]This invention provides a method for manufacturing a vinylidene fluoride polymer under 
existence of other fluoridation olefins as an optional ingredient in an aquosity medium under 
existence with ethane as a free radical initiator and a chain transfer agent, if it sees from the 
side of the 1st method. 

[0015]Especially a method seen from the side of the 1st method of this invention that a 
fluoridation vinylidene homopoiymer is manufactured is mentioned. Especially a method seen 
from the side of the 1st method of this invention that peroxy 2 carbonic-acid n-propyi or peroxy 
2 diisopropyi carbonate is used is mentioned. 
[0016] 

[Embodiment of the InventionjThe mode which carries out detailed explanation this invention 
will generally be explained about the polymer which used as the substrate the specific 
embodiment, i.e., the fluoridation vinylidene manufactured by a water emulsion polymerization. 

[0017]A!though a polymer is manufactured with sufficient convenience by an emulsion 
polymerization process, suspension and the solution method can be used. In an emulsion 
polymerization process, the water soluble surfactant and paraffin stain proofing agent which 
can emulsify deionized water to a reactor and can emulsify a reactant during a polymerization 
are taught. 

[001 8]A mixture is agitated and deoxygenated. Ethane of the specified quantity ranks second, 
it is introduced into a reactor, and the temperature of a reactor rises to the desired level, and 
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fluoridation vinylidene is supplied to a reactor, If the initial bred materia! of fluoridation 
vinylidene is introduced and the pressure of a reactor reaches a desired level, it will be 
introduced in order for an initiator emulsion to make a polymerization reaction start. The 
temperature of a reaction is changeable according to the characteristic of the initiator used. 
Probably, the method is common knowledge at a person skilled in the art. Typically, about 60 
** - 120 ** of the temperature is 70 ** - 110 ** preferably. 

[G019]Simi!arly, although polymerization pressure is changeable, it is within the limits of 40-50 
atmospheres typically. After the start of a reaction, fluoridation vinylidene is continuously 
supplied with an additional initiator, and a desired pressure is maintained, if the polymer of 
desired quantity is reached with a reactor, monomer supply will be stopped, but initiator supply 
is continued in order to consume a residua! monomer. Degassing of the residual gas (an 
unreacted monomer and ethane are contained) is carried out, and latex is collected from a 
reactor. A polymer is separable from latex with acid coagulation, freeze thawing, or a standard 
method like high speed shearing. 

[0020]Although the method of this invention is generally illustrated about the polymerization of 
a fluoridation vinylidene homopolymer, If it is a person skilled in the art, it will be able to 
recognize that the same polymerization art can apply fluorination like fluoridation vinylidene, 
hexa Fluor propylene, and its kind of thing, or un-fluorinating to manufacture of a copolymer 
with a reactant monomer. Although the same method is also applicable as a chain transfer 
agent in the polymerization of other fluorination polymers of both a homopolymer and a 
copolymer using ethane, the method of U.S. Pat. No. 3635926 should be avoided. 
f0021]When copolymerization of two sorts of arbitrary ******** fluorination monomers which 
have copoiymerization or different reaction velocity of fluoridation vinylidene and hexa Fluor 
propylene is performed, According to an apparent reactant ratio, the insertion ratio of the initial 
monomer under poiymerization and the delivery late of the monomer of increment can be 
adjusted, and the presentation drift in the last copolymer output can be avoided. 
[0022JA suitable surface-active agent to use it by polymerization is common knowledge in the 
field, and The halogenation surface-active agent of water solubility typically, Especially 
Ammonium of a fluorination surface-active agent, for example, pel fluorination afkyl carboxyfic 
acid, The fourth ammonium of substitution, alkali metal salt, or ammonium of partial fluorination 
aikyf carboxylic acid, The fourth ammonium of substitution or alkali metal salt, pel fluorination, 
or partial fluorination monoalky! ester phosphate, They are pel fluorination, partial fluorination 
alkyi ether or polyether carboxylate, pel fluorination or a partial fluorination alkyl-sulfonic-acid 
salt and pel fluorination, or partial fluorination alkyl sulfate. Some specific examples The inside 
of a formula X (CF 0 ) n COOM[type, X is hydrogen or fluorine and M An alkaline metal, 

ammonium, substitution ammonium. The salts of the acid indicated to United States patent 
2559752nd of] (for example, alkylamine of 1-4 carbon atoms) or a quaternary ammonium ion, 
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and whose n are the integers of 6-20, Sulfate ester and formula CF 3 (CF 2 ) n (CX 2 ) m S0 3 M (X.) 

of the Pori Fluor alkanol of formula X (CF 2 ) n CH 2 <3S0 3 lv1 (X and M are the same as that of the 

above) And although M is the same as that of the above and n is salts of acid of the integer of 
3-7 and m being the integers of 0-2 like sulfonic acid perf'Suoro-KUCHIRU potassium, it is not 
restricted to this example. Using the microemulsion of pel fluorination polyether carboxylate for 
a fluoridation vinylidene polymerization combining neutral Pel! Fluor polyester can be found by 
EP0818397 and EP722882. The charge of a surface-active agent is 0.05 to 2 % of the weight 
based on the gross weight of the monomer used, and the charge of the most desirable 
surface-active agent is 0.1 to 0.2 % of the weight. 

[0023JA paraffin stain proofing agent is an optional ingredient, and arbitrary long chain 
saturated hydrocarbon waxes or oils can be used. Typicaliy, the reactor charge of paraffin is 
0.01 to 0.3 % of the weight based on the gross weight of the monomer used. 
[0024] It may be added altogether simultaneously with a reaction start, or may be added little by 
little, or ethane may be continuously added over the whole process of a reaction. It depends on 
a desired molecular mass characteristic for quantity and a method for adding the same of the 
ethane added as a chain transfer agent. 

[0025]The quantity of the ethane added depending on a desired molecular weight may be 
about 0.1 to 5% preferably about 0.05% based on the gross weight of the monomer used. 
When the chain transfer effect is not shown at ail in a fluoridation poiyvinylidene polymerization 
if ethane is replaced by methane, but it replaces by propane and hydrocarbon higher-class 
than it, the level which cannot be admitted at all in practical use is made to make a rate of 
polymerization remarkably late. 

[0026JA reaction can be started and maintained by adding all the known suitable initiators by 
the polymerization of a fluorination monomer including "redox" combination and organic 
peroxide of an inorganic peroxide, an oxidizer, and a reducing agent. The example of a typical 
inorganic peroxide is the ammonium persuifate or the metal alkyl salt which has useful activity 
in a temperature requirement (65 ** - 105 **). "Redox" system can act and even a still lower 
temperature the example, An oxidant like hydrogen peroxide, tert-butylhydroperoxide, cumene 
hydroperoxide, or persulfuric acid ester, It is optionally used together with sodium 
formaldehyde sulfoxylate, metabisuifite, or an active agent like ascorbic acid including 
combination with a reduced form like reduction type metal salt (iron(SI) salt is a special 
example). In the organic peroxide which can be used for a polymerization, there is a kind of 
hyperoxidation dialkyl, hyperoxidation diacyl, peroxyester, and peroxy 2 carbonic ester. The 
example of hyperoxidation dialkyl is hyperoxidation di-t-butyl and the examples of peroxyester 
are peroxypivaiic-acid t-butyl and peroxypivaiic-acid t-amyl, The examples of peroxy 2 carbonic 
ester are peroxy 2 carbonic-acid Jl (n-propyl), peroxy 2 diisopropyl carbonate, peroxy 2 
carbonic-acid Jl (sec-butyl), and peroxy 2 carbonic-acid di(2-ethylhexyl). Using peroxy 2 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 12/12/2008 



JP,2002-249519,A [DETAILED DESCRIPTION] 



Page 6 of 7 



diisopropyl carbonate for the polymerization of fluoridation vinylidene and copolymerization 
with other ftuorination monomers is taught with United States patent 3475398th, Using it for 
manufacture of fluoridation vinylidene / hexa Fluor propylene copolymer is further illustrated 
with United States patent 4360652nd. Using peroxy 2 carbonic-acid Jl (n-propyi) for a 
fluoridation vinylidene polymerization is indicated in the open patent No. 58065711 gazette. 
The quantity of the initiator which a polymerization takes relates to the temperature used for 
the activity and polymerization. The total amount of the initiator used is for 0.05 to 2.5 % of the 
weight based on the monomer gross weight generally used. Usually, it is enough initiators at 
the reaction start time, and is added, and in order that an additional initiator may maintain a 
polymerization further, it can be optionally added by a convenient ratio. The initiator may be 
added in a pure form, solution form and suspended state, or the form of the emulsion 
depending on the selected initiator. As an example, peroxy 2 carbonic ester is added with 
sufficient convenience in the form of an aqueous emulsion. 

[0027]The term of the "vinylidene fluoride polymer" used since it was brief in this specification 
usually includes both the homopolymer of the amount of polymers, and a copolymer in solid 
form within the limits of that meaning. Such a copolymer Tetrafluoroethylene, Tori Fluor 
ethylene, Trifluorochloroetylene, a hexa Fluor propene, vinyl fluoride, copolymerization is 
easily carried out to penta Fluor propylene and fluoridation vinylidene -- all - others ~ the thing 
containing at least 50-moi% of the fluoridation vinylidene which carried out copolymerization to 
at least one sort of comonomers chosen from the group which consists of monomers is 
included. 1-30-mol% of tetrafluoroethylene corresponding to [ as especially the desirable thing 
was indicated by the British patent 827308th ] the fluoridation vinylidene up to at least about 
70-99-moi %, and it, It is a copolymer which comprises% of about 70-99-moi fluoridation 
vinylidene, % of a 1-30-moi hexa Fluor propene (for example, United States patent 3178399th 
should be referred to) and% of about 70-99-mol fluoridation vinylidene, and 1-30-moi% of Tori 
Fluor ethylene. Fluoridation vinylidene which was indicated to United States patent 2968649th, 
The ternary polymerization object of a hexa Fluor propene, the ternary polymerization object of 
tetrafluoroethylene and fluoridation vinylidene, Tori Fluor ethylene, and tetrafluoroethylene, 
The group of the fluoridation vinylidene copolymer which can be manufactured by the method 
materialized in this specification is also typical. 
[0028] 

[Exampfe]The following examples are provided in order to explain the best mode further in 
carrying out this invention, are restricted to it and should not be interpreted. 
[0029]The examination which does not use ethane or other chain transfer agents for 
polyvinylidene fluoride as control according to the exampie 1 above-mentioned general 
procedure, In a series of comparative studies which use a constant rate of ethyl acetate (EA), it 
polymerized with the level reactor as the examination and another control to which the quantity 
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of ethane was changed. 

[0030]The result of these examinations is shown in a table. 

[0031 ]ln the table, ASTM D3835 determined meit viscosity in the temperature and time which 
were displayed. The melting point was used ASTM3418 and the differential scanning 
calorimeter determined it. 
[Table 1] 
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